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DETAILED ACTION 
Claim Rejections - 35 USC §112 

1 . The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his inventbn. 

2. Claims 5-7, are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

Claim 5, recites "thickness of said silicon thin film on said vertical sidewalls Is V, 
while thickness of said silicon thin film on said top surface is wherein xx< It is not 
clear what "xx" is. Claim 6, at lines 2-3, and claim 7, at lines 2-3, recite "wherein xx< 0 
Angstroms". The specification does not suggest or teach a numerical value for "xx". 
The specification does not define the silicon film thickness in terms of "xx". The 
specification in paragraph no. [0008], and in paragraph no. [0012], merely recites the 
exact phrase of claim 5 (quoted above i.e., "xx<"). Appropriate correction is required. 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 1-7, are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 
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5. Claims 1-7, are rejected under 35 U.S.C. 1 12, second paragraph, as being 
incomplete for omitting essential elements, such omission amounting to a gap between 
the elements. See MPEP § 2172.01 . Claims 1-7, recite "a critical dimension control 
method". The body of the claims merely recites a hard mask patterning method. There 
is no suggestion in the claims inregards to CD measurements, or thickness 
determinations etc., or how the CD of the pattern is controlled. Appropriate correction 
is required. 

Claim 5, recites a variable "wherein xx<". It is not clear what "xx is less than...". 
It is not clear what "xx" stands for. Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1-4, are rejected under 35 U.S.C. 103(a) as being unpatentable over U. 
S. Patent No. 6,346,366 (Chu et al., hereinafter referred to as Chu) in view of U. S. 
Patent Application Publication No. 2004/0224524 (Koenig et al., hereinafter referred to 
as Koenig) and U. S. Patent No. 6,533,907 (Demaray et al., hereinafter referred to as 
Demaray). 

Chu, in the abstract, in col 2, lines 58-67, in col 3, lines 1-15, in col 4, lines 61-67, 
in col 5, lines 1-18, discloses a method patterning a semiconductor substrate 
comprising coating a substrate with a poiysilicon layer (semiconducting layer), followed 
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by a silicide layer (semiconducting layer); forming a silicon nitride layer (cap layer) on 
the silicide layer; forming a photoresist pattern on the silicon nitride layer (cap layer); 
performing an anisotropic dry etching, using the photoresist pattern as the etch hard 
mask, to etch anisotropically (therefore maintaining the CD of the photoresist pattern) 
the exposed portions of the silicon nitride layer (semiconductor layer) so as to transfer 
the photoresist pattern (dimensions of the pattern transferred to the underlying layers) to 
the silicon nitride layer; performing an anisotropic dry etching, using the patterned 
silicon nitride hard mask as the etch mask, to transfer the pattern to the semiconductor 
layer (claims 1-4). 

The difference between the claims and Chu is that Chu does not disclose 
sputtering silicon on the top surface and the vertical sidewalls of the photoresist pattern, 
and using the silicon thin film and the photoresist pattern as the etching hard mask. 

Koenig, in [0020], [0021], and [0023], discloses forming a silicon layer on the 
sidewalls and top surface of the resist pattern (coating covering the resist feature 
conformally), and using the silicon coated resist pattern as the mask to perform further 
etching. 

The difference between the claims and Chu in view of Koenig is that Chu in view 
of Koenig does not disclose that the silicon deposited on the top surface and sidewalls 
of the resist pattern is deposited by sputtering. 

Demaray, in col 8, lines 45-62, discloses that the silicon is sputter-deposited to 
form the silicon hard mask. 
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Therefore, it would be obvious to a skilled artisan to modify Chu by employing the 
suggestion of Koenig to conformally coat the resist feature (pattern) with the silicon 
layer because Koenig, in [0020], discloses that the silicon coating covering the resist 
feature enables the preservation of the lateral dimensions of the mask during the etch 
processes, and Koenig in [0023], discloses that the silicon coating on the resist feature 
inhibits the etching of the resist feature sidewall during etch processes. It would 
obvious to modify Chu in view of Koenig by employing the method of sputter coating the 
silicon layer as suggested by Demaray because Demaray, in col 8, lines 45-64, 
discloses that the sputter coated silicon hard mask has a smoother surface and is well- 
suited for use as hard mask for etching features with required sidewall smoothness for 
use in IC devices. 

Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daborah Chacko-Davis whose telephone number is 
(571) 272-1380. The examiner can normally be reached on M-F 9:30 - 6:00. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark F Huff can be reached on (571) 272-1385. The fax phone number for 
the organization where this application or proceeding is assigned is (571) 273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
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more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free), 
dcd 

September 1 5, 2006. ) 



JOHN A. MCPHERSON 
PRIMARY EXAMINB^ 


